Abstract. BACKGROUND: A subgroup of servicemen can be identified that seek a disproportionally amount of health care in comparison to diagnostic and therapeutic perspectives. This group can be identified on the basis of an absence of a structural medical explanation for their symptoms. The symptoms manifest predominantly as fatigue and pain, and are often chronic. Patients with medical unexplained medical symptoms (MUPS) often have multiple and complex problems that would be best treated by a multidisciplinary team of medical specialists and paramedics. The military is characterized by high loyalty towards peers and leadership, leading to neglect for personal care. OBJECTIVE: While consensus on the biological basis for these complaints is lacking, awareness on the need for effective treatments for this patient group is high. METHOD: Based on reviews, expert recommendations and clinical demand, a specialized treatment program for soldiers with MUPS has recently been developed and implemented in the system of health care in the Netherlands Armed Forces. We developed a functional rehabilitation program with blended care elements of cognitive behavioral therapy (CBT), physical therapy, case management, and psychoeducation, embedded in a day treatment setting. RESULTS: The program received high scores on participant as well as team satisfaction. The program is illustrated by two clinical vignettes. CONCLUSION: The blended care program for MUPS that focused on allostatic load awareness offered a more holistic and preventive approach that contributed to a reduction of unnecessary medical consumption, and increased job participation. We recommend that the development of guidelines for diagnoses and treatment of these complaints in military settings will improve the quality of patient care, reduce disability, facilitate reintegration, and encourage scientific research.
Background
The reported prevalence of medical unexplained physical symptoms (MUPS) in the Dutch military population varies from 5% to 20% [1, 2] . The Dutch Military Mental Health Care (MMHC) and the Central Military Hospital (CMH) in the Netherlands appreciated the clinical need and responsibility towards the service members to offer an effective treatment program for MUPS in the military population. The complaints are typically characterized by persistent physical symptoms such as fatigue, headaches, joint pains [3] [4] [5] , and causing significant distress or functional impairment in the absence of disease or clear cause after appropriate and directed clinical assessment. MUPS are neither a disease nor have a specific diagnostic category. These non-specific symptoms have a variety of potential causes. MUPS are associated with high medical consumption [6] . This situation is not only typical for service members. Approximately two thirds of the general population experiences one or more painful or distressing symptoms in an average month, and studies show that in routine practice 25-30% of symptoms remain unexplained. Scientific and clinical investigations typically do not provide answers to the complex causal questions that arise in defining and responding to these common persistent symptoms.
Careful diagnostic assessment and treatment is of key importance for service members that may experience persistent ill-defined work-related symptoms or injuries. Rather than expanding care to exhaustive biomedical diagnostic evaluations or implementing invasive interventions or treatments targeting a narrow set of symptoms, a comprehensive approach is necessary to balance necessary diagnostic assessment and prevent unnecessary medical (over)consumption.
The objective of this paper is to: 1) present the development of a blended care program for service members with MUPS within the Dutch Department of Defense, and 2) justify the blended nature and ingredients of the program, as an intensive outpatient program. Elements of this approach are used in chronic pain centers internationally. We will describe the more holistic treatment approach to highly loyal service members with persistent, disabling ill-defined physical symptoms. The specialized care program is a multidisciplinary group treatment program that is developed for servicemen with MUPS. It is based on a treatment program, which is implemented at the Walter Reed Army Medical Center (WRAMC) in Washington, D.C., USA [3] . The specific mission of the program is to provide an intensive outpatient, multidisciplinary treatment program for people with persistent MUPS. Objectives are to help those with these symptoms and improve their quality of life, functional status, and occupational performance.
Program development
General practitioners are not always aware of illdefined conditions or MUPS, making them often hesitant to mention them [7] . Patients with MUPS symptoms are complicated for medical doctors in different ways [8] . Differences in opinions and expectations influence a doctor-patient relationship in many ways. Patients with MUPS may lack confidence in the regular healthcare system and may look for a solution in complementary or alternative treatments. When a medical diagnosis is lacking, treatment cannot be justified and targeted therapy remains absent. Referrals to external facilities often result in long delays, and lack specific understanding of military setting and demands of service. These factors contribute to the fact that undiagnosed patients feel as though they are neither understood nor cared for and as a result may feel despair. In case of external attributions, they may deplete the medical system's resources, since their attributions cannot always be corroborated. They may seek negative attention in their environment and in a public arena, such as the media. Some may develop compensation seeking behavior, yet can be stuck in a high loyalty to their employer, peer group, commander, or the military service in general. Patients typically look for acknowledgment. The authors of this paper feel that quite often there is a generalized blame directed at the army for their physical complaints, which sometimes can be reduced to specific encounters or conflicts with key persons. Finally, when a patient is referred for medical treatment, he may not feel understood by his social environment, doctor, or command line. Medical consumption is typically high in this group and characterized by an abundance of diagnostic assessments. There is often chronic functional impairment on cognitive, emotional, behavioral, and social domains. These factors contribute to disproportionally high costs for patients with MUPS in the absence of recognition of factors that can facilitate therapeutic change. 
Case reports

Research in Dutch cohorts
Netherlands Armed Forces is confronted with soldiers and veterans who after deployment report MUPS that demand medical attention and care. For the Dutch situation these symptom complexes have been reported after deployment to Desert Shield/Desert Storm, UN-TAC (Cambodia), and UNPROFOR (Lukavac, Bosnia), as well as Dutchbat (Srebrenica). In many cases a pathophysiological substrate is not found after careful diagnosis [9, 10] . The symptoms are usually attributed to the deployment(s) because they arose a shorter or longer time afterwards. They do not respond to reassurances or forms of classical symptom management and can develop into a chronic disease with severe functional limitations, resulting in disability. An accurate estimate of the incidence is difficult. In a group of 2700 Cambodia veterans at the VU Amsterdam and the University of Nijmegen, extensive research was performed into possible causal factors of unexplained health problems [11] .
Microbiological, immunological, toxicological and vaccination studies yielded no evidence for causes that could explain the symptoms. However, a relationship was found with the daily activity level, exercise tolerance, and psychological functioning, in particular lack of low self-efficacy, somatisation, and negative social interactions.
Recently, a study into the general health of veterans from Lebanon was performed through a written survey. A total of 1835 veterans responded. These patients, 25 years later, still scored above the average standard complaints in the MUPS and PTSD spectrum [12] . The health perception in general was lower than the average standard for a similar group. This can partly be explained by a response bias. At the same time this can indicate that if there are health problems, these can be protracted.
Symptom presentations
MUPS in soldiers can be seen as a symptom complex without organic basis. As has been reviewed here, the complaints include chronic fatigue, joint pain, pain (head and spine), painful muscles and joints, vertigo, skin irritation, sore throat, symptoms of the respiratory or gastrointestinal tract, arousal (alertness, but also increased sweating), sexual problems, sleep disorders, memory/concentration problems, and others. These complaints result in functional limitations, disability, and reduced quality of life. In the phenomenology there is a strong resemblance with the chronic fatigue syndrome [13, 14] . The first case presented had similar features as in the early descriptions of Da Costa's syndrome. The symptoms are predominantly physical in their presentation. From a psychiatric perspective there are similarities with comorbid symptoms found in patients with PTSD, atypical depression, hypochondriasis, undifferentiated somatoform disorder, somatoform disorder with autonomic dysfunction, and with a pain disorder. Differential diagnosis always needs to be made to exclude these disorders. There are also descriptions in the literature with characteristics such as migraine headaches, unexplained abdominal discomfort, and multiple chemical sensitivity [15, 16] , which the second case demonstrated. Cognitive disorders (attention and memory) and mixed anxiety and mood disorders [17] are also frequently mentioned.
Both medically unexplained symptoms, in general, and among soldiers after deployment, in particular, express often loss of function that is disproportionate to the findings at physical examination, diagnostic, and inconsistent with laboratory findings. Often it is thought that these people are out on secondary gain. An association with stress and psychosocial factors is assumed [14] , but has not been systematically investigated. Many patients have a long and complicated history with several consultations in primary and secondary care specialists. Several studies or interventions have occurred without conclusive results. In the Netherlands the term 'somatic fixation' has been common practice [18] . In this perspective the patient is convinced that there is something wrong with him/her and often has a specific attribution for the complaints. The symptoms often refer to different organ systems. The course of the disorder is chronic and is associated with, or leads to, impairments in social, interpersonal, and system interactions. Given that, the physical presentation is not primarily thought to be a psychological or psychiatric attribution of symptoms, which frequently in hindsight it appears to be the case.
It is important to note that these physical complaints and reports are typically outside the purview of psychiatry. They are manifest in general practice, general physicians, and further to medical specialists such as neurology, internal medicine and orthopedics, as well as in cardiology, pulmonary and ENT. Sometimes there is also resistance to a descriptive psychiatric explanation for the symptoms.
Development of blended care program for MUPS
In a ministerial report that was written after studies in veterans that were deployed as part of United Nations Transitional Authority Cambodia (UNTAC) Cambodia [1] , recommendations were made with regard to health care programs. Veterans with ill-defined medical complaints after deployment would submit to a detailed integrative medical plan tailored to the individual. The symptoms or complaints could not directly be traced back to a medical and/or psychological component in all cases. Nevertheless, recommendations were made to investigate these complaints seriously. If no medical explanation could be found, a clear course needed to be followed. It was advised that nurturing cognitive behavioral treatment needed to be an important aspect of the program [1, p. 6 ]. An 'overall plan' should contain synchronized medical as well as psychological help with the support of the social system, as well the physical rehabilitation (fitness), and the return to work (reintegration).
The Central Military Hospital (CMH) together with Military Mental Health (MMH) and Military Rehabilitation Center (MRC) translated the recommendations of the Tiesinga Committee into a blended care specialized program. The aspects of the program developed were derived from various sources, such as mentioned above, and the available literature on MUPS. This literature focused on treatment strategies in the context of the Gulf War syndrome, in which interventions in the field of physical activities, effort, and psychology were emphasized [19] . This has led to a treatment model that is operated in an outpatient setting, for a period of 4 months (12 weeks) in day treatment. The treatment was designed as closed group therapy, in which six to eight participants per module could participate. The program was designed for each individual to: 1) maximize awareness of symptoms 2) maximize awareness of factors that prevent reduction of symptoms; 3) maximize successful coping with persistent and disabling physical symptoms; 4) obtain a consistent, primary care-based follow-up plan; 5) recognize and address psychosocial contributors to symptom-based disability; 6) improve relationships with health care providers and significant others; 7) reduce excessive and potentially harmful use of the health care system; 8) initiate a program of physical activation that takes into account an individual's unique musculoskeletal limitations; and 9) improve understanding of the known health consequences of the military profession. The treatment program consisted of a day program, one day per week for 12 subsequent weeks and contains of a blend of therapeutic approaches centered around functional rehabilitation: 50% specialized physical therapy, 20% cognitive behavior therapy (CBT), 10% psychomotor therapy, 10% health education, and 10% case management. Health education consisted of seminars provided by various specialists. The case manager linked the separate therapies during the day and monitored the general needs of the patients.
The term 'blended' refers to the notion that there is no competition in the treatment strategies of the participating therapists. All participating therapies blend in the service of the benefit of the patient. This is achieved and maintained in frequent multidisciplinary encounters. All therapies refer to a context of healing.
Outpatient day treatment program
It is important to once more note that MUPS is a working diagnosis only. Despite the acronym MUPS, one should not assume that this is a specific diagnosis or disorder. There is also no golden standard assessment for MUPS. Medical screening is preferentially performed by a family physician who may act in concert with a team of medical specialists, including, neurologist, internist, psychiatrist, rehabilitation specialist, cardiologist, ENT doctor, and clinical psychologist regarding diagnosis and need for additional provisions/operations.
The day treatment program was launched in 2009. First, the patient is seen at the outpatient clinic by the family physician and if indicated by other medical specialist (once) for additional research. During the intake the history of the physical complaints is documented in the patient's own words. Detailed medical history is collected from previous consultations and reviewed on course, consistency, completeness, and how systematic it is. This assessment is done to find a somatic basis or explanation for the reported symptom complaints. Indeed, only if this basis is lacking, a patient may be referred to the outpatient treatment. At this time, other physical causes of illness are also ruled out.
A willingness to participate in a constructive way is then explored with the person. It will focus on attribution, perception, coping, body image, ego-strength, and ability to self-reflect. Also, an analysis is made on the meaning of this in the family situation. Additionally, the patient's partner preferably participates in the intake and periodically throughout the treatment. We examined whether patients are able to take responsibility for their complaints to investigate and to find ways to reduce or to modify them. Relative contraindication to our treatment are on-going diagnostic efforts into a medical explanation for the symptoms (i.e., research into a pathophysiological substrate), an insurance procedure in relation to these complaints (progress of the treatment could be affected), severe psychiatric problems, such as depression, psychoses/delusions, addiction, obsessive-compulsive disorders, anxiety disorders, and behavioral or personality disorders. Also a highly disordered (illness perseverant) home system could prevent healthy development. Based on these questions, additional assessment may be indicated. When the diagnosis is complete and adequate, the patient is discussed in a consensus meeting with the whole team. The following topics are important:
As a minimal set, the following factors must be assessed:
-Do co-morbid disorders such as mood/anxiety disorders, PTSD, and depression play a role? -Are there objective somatic disorders? -Are there any pre-existing conditions? -Are there any predisposing factors? -Are there any illness-perpetuating factors?
-Are there stressors in the private and/or work environment that are important? -Do physical complaints or limitations exist? -Has there been adequate therapy/counseling (not only insightful therapy)? -What has thus far been the primary focus of the treatment? -According to this treatment, what have been the main obstacles to recovery? We chose to be stationed at the front door of the general hospital, rather than within the walls of the mental health care unit. We made this choice based on the fact that MUPS is neither fully somatic nor fully psychologically explained. In addition, soldiers who come back from combat usually have difficulties seeking medical care for mental problems, are fearful of stigma and perceive barriers to care [20] . Therefore, we formed a multidisciplinary team comprised of individuals with a variety of medical disciplines. The team consisted of two general family physicians, a psychiatrist, two psychologists/psychotherapist, a psychoeducative nurse, behavioral therapist and a neurologist. The program had two elements: 1) diagnostic assessment, and 2) treatment.
Assessment
During intake and initial assessment, the interviewer checks the somatic field as well as the fields of cognition, emotional, behavioral and social, according to the SCEBS (somatic, cognitions, emotions, behavior, social system) communicative, model. When a patient is likely to have MUPS, he or she is seen for a meeting with the physiotherapist and psychologist of our team. The GP's at the outdoor clinic also offer guidance to medical healthcare workers who seek advice for MUPS issues.
The physiotherapist is consulted if a patient is fit to participate in the program, and a psychologist of the team assesses if the person is cognitively fit and wellsuited from a personality perspective being admitted to group therapy. Any major psychiatric disorder should be also ruled out. Notably, MUPS is associated in 30% with anxiety and or depression. When a patient is seen by these professionals, the team as a whole gathers and makes a decision as to whether inclusion is justified for this patient.
Treatment
Previous studies showed that physical exercise in combination with body awareness and CBT could be effective in those suffering from unexplained physical symptoms [21] .The treatment program for MUPS consisted of 12 days of group therapy, once a week. Group therapy proved to be effective [22] . We chose to offer multidisciplinary treatment, which we call blended care. It is based on the 'protocol of treatment for patients with MUPS' by Speckens et al. [23] . This protocol offered guidelines for treatment for MUPS with CBT and graded exercise. Based on participants' needs, it leaves time in the program for different modules, i.e. relaxation, psychomotor therapy, EMDR, and psycho education. Furthermore, we used the Dutch Multidisciplinary Guideline for medically unexplained symptoms and somatic disorders 2010 [24] . We also used recommendations from treatment programs for somatoform and somatoformlike disorders and the stepped-care guidelines for evidenced-based treatment [25] .
Specialized physical therapy
Physical exercise is based on a model of allostatic load awareness (ALA). This is based on the model of allostatic load by McEwen [26] , in which a balance (homeostasis) has been established against a price, of an altered 'set-point' (allostasis) (e.g. high blood pressure, headache, fatigue etc.). Members learn how to exercise while becoming aware of the load that their body takes in a playful interactive way. Patients often experience their bodies as 'heavy', or move beyond their physical limits and ignore body signals and limitations. This takes a toll on body reserves. When they feel good they 'overreact', for which the next day they pay the price of pain or exhaustion. Others were afraid that they could harm their bodies. They ended up in a spiral of inactivity and develop a loss of physical condition.
CBT according to the 'Model of causes'
We work according to the 'model of causes'. This model is a kind of CBT but the focus is put not on the physical complaint itself, but the effects in daily life resulting from these physical complaints. The model and its therapeutic implication provide a tool to focus on improvement of daily life and general feeling of the patient. The improvement in activities that the person assumed he could not perform anymore and the focus on abilities rather than disabilities ensures positive reinforcement. Usually health complaints diminish secondarily in response to reengaging in these activities.
Psychomotor therapy
This is an intensive training that confronts the participants with their subtle bodily signals and how these are related to their emotions and cognitions. It is an experimental treatment which uses non-verbal methods. Central approach in this is that the patient learns to become aware of the connections between emotions and physical signals.
Psychoeducation
In this part researchers offer different educational modules (e.g. education about work and health), communication with the general physician, 'taking care of yourself', and working on your social environment. Sessions last approximately an hour and are interactive.
VIP
At two times during the program there is a so-called VIP day were the spouse or another important person of the patient also takes part in the program. This allows the team to collect information about the social system, and also allows the VIP an appreciation of the intensity of the treatment. These vignettes demonstrate the clinical course of participation in a blended care, multidisciplinary treatment program. Central in the program is the notion that a context is created in which healing is facilitated. Sometimes this leads to identification and amplification of factors that contribute to successful coping (see case 1), but in other cases (case 2) this is only first realized after breakdown of maladaptive coping.
Since the start of 2009, a total 160 soldiers have been admitted to our specialized program. Of this group, 68 followed the day treatment program, which was divided into nine groups over the course of three years. Of the 92 that were not admitted to the program, 44 received another diagnosis, among which are gastric ulcer, Epstein Barr infection, and auto-immune disease. Twenty received a psychiatric diagnosis, mostly depression, hypochondria, or anxiety disorder. The remaining group of 28 was not admitted because they did not meet inclusion criteria. We gave patients in this group personal counseling. Some patients did not participate because of other reasons (e.g. some left the army, some felt well for no reason, or developed another illness).
We then looked at medical consumption and work recovery as means of functional impairment. We checked the files of the primary healthcare of the patients. All patients gave signed permission to look at their files. We included the doctors' visits they made three months prior to treatment and three months after treatment. If the amount of visits was lower, we called this less medical consumption. We also checked if three months prior to treatment there was sick leave and the percentage of sick leave. We checked after treatment how many of those with sick leave had returned to work full time. The participants were also tested on physical complaints, coping, and personality.
A total of 68 patients entered and completed the 12-week program. For 69% of them, their physical symptoms had fully receded. Medical consumption was counted three months prior to treatment and three months after treatment. Before day treatment, a number of consultations in three months was average 3, 8 (0-9). After day treatment had dropped to 1,7 (0-5).
From the total of 68 patients, 41 were on sick leave before treatment, 20 had short sick leave (defined as three periods of three days sick leave in three months) and 21 had continuous sick leave. After treatment, 28 had a full work recovery without sick leave and only few had a period of short sick leave. One had no recovery and two had left the army. Three patients who were not military fit before treatment were considered military fit after medical re-evaluation after the treatment.
On qualitative assessment, overall, the patients felt happier, less frustrated, and physically and mentally more fit. Also their spouses and support systems were more satisfied with their lives than before. Of importance, there were no claims whatsoever against any of the workers at the program or at the outdoor clinic in general. Overall they were satisfied that their employer gave them the opportunity to get better.
Conclusion
As is outlined in this paper a program that is based on a blended care, multidisciplinary 12-week day treatment approach has a beneficial value on the outcome for patients with MUPS, in particular on quality of life and overall functional improvement. A limited program like the one we offered (total number of treatment days is 12) gives patients time to work on different parts of the negative spiral they are in. We cannot avoid that sometimes patients, as different as they are, do not fit into our traditional healthcare system. For these people, a blended, multidisciplinary treatment program as described can make a difference. The additional effect of the group for support and sharing experience and attention was an added benefit. It provides awareness for their high allostatic load and opportunities to modify.
Understanding MUPS and other ill-defined medical conditions and the necessary ingredients for successful treatment is still in its infancy. The following themes and questions could play a role in future studies: 1) What factors influence improvement, and are these factors integrated in the treatment? 2) Is there an optimal activity level for patients with MUPS for optimal physical function and participation and what is the role of physical activity and its influence on the symptoms? 3) What are the long-term effects of the current treatment program and is a follow-up trajectory needed for more enduring effects? 4) If the answers are known and positive, what should such a trajectory consist of? 5) What is the most optimal composition of the multidisciplinary elements? It could be that the current elements can be optimized or that other disciplines need to be involved. This also applies to the duration and intensity of the treatment program. Finally, cost effectiveness should be examined in more detail.
Incidentally MUPS are observed in veterans who do not meet all criteria for PTSD [27] . The causal relationship between many physiological abnormalities in PTSD patients and perceived stress load has been confirmed in animal models [28] . Besides some basic changes herein, a picture of generalized hyperresponsiveness of physiological systems can be seen that may potentially contribute to physical complaints. Not only the external (stress) load plays a role, but also the individual vulnerability (e.g. as a result of traits or experiences earlier in life). Parameters of functional impairment-oriented research are: general physical health, general health history, and medical history including personality and temperament, neuroendocrine, cardiovascular, gastrointestinal and immune functions, in addition to a test for sensitivity.
Future research will have to increase the understanding of the nature of this diagnostic 'category.' The homogeneity of the symptom complexes now is the first point of attention. Not infrequently has a post-deployment syndrome gradually developed into a recognizable PTSD or other disorders within mental health spectrum. Professionals would be well advised to look for common elements, i.e. problems in impulse control and psychophysiological hyperreactivity [29] . Such properties may have been acquired but may have started in early childhood became strengthened during service. Such insights will in turn clarify the therapeutic potential and hopefully expand it as well. This means that extending clinical treatment to scientific evaluative research, as was already recommended by the Tiesinga Committee in 1999, is essential.
We live in an age in which people scrutinize their health and the health implications of the workplace to a very high degree. As we outlined a program that is providing health care for people deploying to unpredictable, traumatic, and potentially toxic environments, we must prepare to implement coordinated, multidisciplinary medical evaluations for those. We described as framework for a program that is executed in a team-based setting that allows the patient to feel understood, warrants job satisfaction, and could be costeffective. Such a treatment is to be innovative, timely, and provides effective personalized health care to those with persistent ill-defined post-deployment physical symptoms.
